Introduction
Scorpion stings continue to be a current public health problem in tropical and subtropical regions of the world. Although the exact incidence of scorpion stings is not known, it is estimated that the annual number of scorpion stings exceeds 1.2 million, with 2.3 billion people at risk worldwide. Scorpion stings are also important in Turkey because of the increased incidence in the eastern and southeastern regions of Anatolia (1) . Local effects are usually seen, but fatal cardiovascular complications may occur, albeit rarely, from scorpion stings (2) . The purpose of this case is to emphasize that rhabdomyolysis and myocarditis can occur in patients admitted to a hospital with a scorpion sting. ture, 36.5°C; and oxygen saturation in room air, 96%. Systemic evaluation was normal, except for a single bite mark on the dorsum of the left foot. The electrocardiogram (ECG) showed a sinus tachycardia (Figure 1 ). Initial laboratory tests revealed the following values: white blood cells (WBC): 15.000/mm 3 , creatinine: 1.22 mg/dL, creatinin kinase (CK): 637 U/L, creatinin kinase-myocardial band (CK-MB): 5.74 ng/mL, and troponin: 0<100 ng/mL. In the second referral, increased levels of creatinine, CK, and CK-MB were detected (1.71, 2129, and 43.24, respectively). After catheterization of the bladder, dark brown urine was observed.
He was monitored and a normal saline infusion was started intravenously. In the eighteenth hour of his follow-up in the emergency observation unit, the levels of creatinine and CK decreased (1.14 and 1924, respectively), but the patient was admitted to the intensive care unit with a diagnosis of acute coronary syndrome and myocarditis due to significantly increased levels of CK-MB and troponin I (53.40 and 22.59, respectively).
There was no pathological finding in the coronary angiography, but the left ventricular ejection fraction (EF) was detected as 45%. This was consistent with the mild left ventricular systolic dysfunction found from the ECG during further investigations. With the pre-diagnosis of acute coronary syndrome and acute myocarditis, 300 mg acetylsalicylic acid (Dispril; Reckitt Benckiser, Slough, UK), 0.6 mL low molecular weight heparin, and nitroglycerin (Nitroglycerine; Abbott Laboratories, North Chicago, IL) were administered to the patient. However, 5 mL scorpion anti-venom (Anti-Scorpion Venom; Er-Em Pharma, İstanbul, Turkey) (it was diluted with 50 mL 0.9% sodium chloride solution, 30 min. i.v infusion), 80 mg intravenous steroid, and 5 mg antihistamines against allergic reactions due to the antivenom were administered for treatment. Significant improvement (EF 55%) of the left ventricular EF was detected in the ECG performed on the third day. This situation was interpreted as an acute rapidly improved myocarditis related to the scorpion sting. The clinically stable patient was discharged after the recovery of laboratory tests on the fifth day after hospitalization with recommendations of a regular follow-up, medical treatment such as aspirin, ramipril, and carvedilol due to the risk of cardiomyopathy. Informed patient's consent form was obtained.
Discussion
Scorpion toxin is a water-soluble antigen complex containing a mixture of neurotoxin, cardiotoxin, nephrotoxin, hemolysine, phosphodiesterase, phospholipase, hyaluronidase, histamine, and other chemicals (3) . The clinical signs depend on the dose of poison, patient age, season, and the time between scorpion bite and admittance to hospital (2) . Although pain, heat, edema, and hematoma in 97% of all the cases were observed as local effects (1), systemic effects such as hypotension or hypertension, respiratory failure, cardiovascular toxicity, hemolysis, renal failure, and hemorrhaging can also be seen in 3% of all cases (2).
Systemic effects are mediated by the autonomic nervous system, and scorpion toxin causes catecholamine release from the adrenal medulla by stimulating the sympathetic nerve endings. Because of the increased catecholamine discharge at an early stage, hypertension and increased left ventricular contraction may occur. In the late stage, biventricular systolic dysfunction, especially in the left ventricle, hypotension, pulmonary edema, and cardiogenic shock occur because of the catecholamine depletion syndrome and the quinine/prostaglandin activation pathway (4). Hypertension in mild cases and hypotension or pulmonary edema in severe cases of scorpion stings have been observed by Sofer et al. (5) . Gueron et al. (6) showed that scorpion venom may cause tachycardia and hypertension. The hypertensive and tachycardic situation suggests that our case was at the early stages. We believe that early initiation of medical treatment could prevent the progression of acute heart failure.
The most common cause of death after a scorpion sting is due to cardiovascular complications. Increased catecholaminergic activity, decreased myocardial perfusion due to microvascular spasms, as well as direct toxic effects to the myocardium were responsible for the cardiovascular distress signs (7).
ECG findings associated to scorpion stings are usually non-specific. Recent studies have shown that there were ECG changes in 76% cases, and commonly seen arrhythmias displayed a sinus tachycardia (8). Meki et al. (4) investigated the relationship between clinical courses and levels of troponin, and they have suggested that elevated levels of troponin (4.73±0.76) were correlated with a poor clinical course. In our patient, the presence of elevated levels of troponin and left heart failure support this finding.
In patients with a scorpion sting, respiratory support should be provided first along with anti-venom. ECG and cardiac enzymes tests should be performed, especially in patients with a shortness of breath or impaired general status. If there is an imbalance of fluid and electrolyte or heart failure, treatment should be planned immediately. It has been reported that alpha-adrenergic blockers such as prazosin prevent heart damage related to increased catecholamine in the acute phase (9) . This medical treatment improves the clinical findings in majority of patients in similar cases as this study.
Most of the patients show clinical improvement in a short time. Even if the patients appear to be healed visually after a scorpion sting, subclinical damage can continue and it can lead to the development of cardiomyopathy over time (6) . In our patient, although acute myocarditis and heart failure was treated medically within 48 h and ECG findings were improved, a regular follow-up is recommended for this reason.
Rhabdomyolysis is a syndrome that causes skeletal muscle damage with many causes. The classical triad contains myalgia, generalized weakness, and dark colored urine. Conner reported that rhabdomyolysis developed in 20% of cases after scorpion envenomation (10) . Levels of CK were seen above 1000 IU/L in patients that developed rhabdomyolysis in the same study. Our case experienced fatigue, generalized muscle pain, dark colored urine, and an elevated level of CK (2129 IU/L). In patients that experienced fatigue and generalized muscle pain after a scorpion sting, rhabdomyolysis should be kept in mind. Anti-venom and fluid therapy should be administered rapidly.
Conclusion
Scorpion stings can cause death due to toxic effects on the cardiovascular system. Observations for possible complications from a scorpion sting and the possibility of myocarditis should be kept in mind in patients admitted to the ED with complaints of a scorpion sting, especially with shortness of breath and poor general conditions. 
